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ABSTRACT 

The first section of this document contains a report 
on research conducted to develop a model to evaluate the attitudinal 
and behavioral goals of K-^12 environmental education. The goals of 
environmental education ate specified, the desired skill outcomes are 
listed, examples of evaluative techniques are given, and an 
evaluation of a 2-weelc unit on the environment taught to junior high 
school students is described. The second section of this document 
covers a project aimed at developing a model curriculum for 
environmental education. Criteria and assumptions are specified; then 
details of a conceptual model are provided. (DT) 
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A REPORT ON RESEARCH AND DEUCLOPMENT 



in 

ENUIRDN MENTAL EDUCATION 



The DGvelopment and Testing oF a Model to Ev al uate the 
Behavioral Goals of K^^2 Environmental Education • Maine 
Environmental Education Project, Title III, E.S.E.A,"*^* 

This is a report on a portion of the research conducted 
through a doctoral study by the author to develop a model 
to evaluate the attitudinal and behavioral goals of K-12 
environmental education (The University of Michigan, 
1972). 
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Within recent years there has been an i^icreased re- 
cognition of the need for environmental planning and 
decision-making responsibility on the part of all 
citizens. This, coupled uiith the current emphasis on 
the reappraisal of American education and on curricu- 
lum reform, has given impetus to the establishment of 
education programs which relate to man and his envir- 
onment. 



The Goals of Environme ntal Educati on 

It is clear today that environmental education, as it is 
called, is directed tou/ards the development of attitudes 
and behavioral skills i^n the area of environmental 
decision-making and problem solving. Accordingly, the 
Maine Environmental Education Project defines environ- 
mental education as a process aimed at producing a 
citizenry that is knoiuledqeable concerning the total 
environment and the role of man-, able to participate in 
act ivities f or maintaining and improving the quality of 
the environment mhile meeting human needs, and motivated 
to do so. 



Derived from this goal and definition are the follou^ing 
subgoals: 

1. (Affective Subgoal) 

To help individuals acquire strong feelings funda- 
mental to developing a concern for the environment 
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**Gee Appendix A for a brief description of the Maine 
Envi rofimen fcal Education Project. 



and a motivation to participate in activities for 
maintaining and improving the quality of the total 
environment . 

2, (Cognitiv/e Subgoal) 

To help individuals acquire basic understanding of 
the total natural and man-rriade env/ironment , their 
relationship a-ith this env/ironment, ana common 
environmental problems. 

3. (Behavioral-Skill Subgoal) 

To help individuals develop the necessary thinking 
and behav/ioral skills for the prevention of envir- 
onmental degradation, the correction of environmental 
abuses, and the alteration and use of ngtural re- 
sources to enhance the function and quality of the 
environment to^ meet ecological including human needs. 



Env/ironmen tal Education As fl Process 



Environmental education is vieu/ed as a process in which 
the student participates in three lev/els of learning 
experiences: 

1) discovery and inquiry, 

2) evaluation and problem identification, and 

3) problem solving. 

Problem identification and problem solving as used here 
involve not only the recognition, prevention, and 
resolution of environmental problems but the activities 
in ii'hich students alter. and create components in their 
environment to enhance its function and quality. 
Students may either act directly on the environment or. 
communicate a concern to others to encourage their 
participation. 

The environmental education learning process emphasizes 
first-hand experiences focusing on the total environment 
of the community and immediate surrounding of the student, 
for example, the school site or neighborhood. The three 
phases of the process also include classroom experiences. 

This approach to environmental education provides an 
interdisciplinary means of developing values, attitudes, 
conceptual understandings, critical thinking and 
behavioral skills. 
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The process may be carried out by students participating 
in studies relating to the components of the total natural 
and man-made environment and related social, political 
and economic aspects. Figure One suggests houj the envir- 
onmental education process may relate to the study of a 
natural compof^ent of the environment. Figure Two is an 
outline for the study of oialkways and pathu/ays as 
examples of a man-made environmental component. It 
should be stressed that it is not particularly important 
Ii'hich of tfie many envi roniiiental components is studied 
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nor that all the components be studied. Rather, it is 
the process and associated cognitive, affective and skill 
outcomes uihich should be emphasized and u/hich uiill carry 
over with the student. . 



SKILL OUTCOI^CS 

The outcomes of environmental education may be stated as 
behavioral objectives iL'hich reflect the three phases of 
the learning process described earlier. 

1 . DISCDWERY AND INQUIRY 

The student uiill be able to and uiill continually 
seek to discover and investigate the components and 
characteristics of-his total environment and the 
relationship of man with this environment. 

This includes the folloujing skills: 

a. Recognizing the structure, components and 
processes in natural and human ecosystems. 

b. Investigating the components and processes. 

2. EVALUATION AND PROBLEM IDENTIFICATION 

The student uiill be able to and uiill continually 
develop and apply criteria to evaluate the data 
related to his total environment and associated 
human processes and to identify opportunities for. 
maintaining and improving his anvironment. 

This includes the folio luing skills: 

a. Develop j ng criteria and evaluating hou/ u/ell 
ecological - human needs are being or are 
likely to be satisfied by environmental 
components and processes, 

b. I dentifying opportunities for environmental 
maintenance and improvement. 

3. PROBLEM-SOLVING 

The student u/ill be able to and will continually 
participate in selecting and successfully carrying 
out environmental pro bl cm-solving activities in- 
volving the prevention and resolution of environ- 
mental problems and the alteration or creation of 
cornponents to enhance the function and quality of 
the environment . 
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This includes the following skills: 

a. Selecting and defining an issue or problsm. 

b. Inquiring to become informed about the problem 
through investigation. 

c. Determining alternativ/e solutions to the 
problem . 

d. Evaluatin g the consequences of solutions and 
choosing a solution . 

e. D eveloping a plan of action. 

f. Implementing the plan of action. 

g. Evaluating the process and results. 



Each of the above three behavioral outcomes represent 
skills ujhich may be developed through the "process" 
learning experiences . 

In addition, since a person's behavior is influenced 
by houj he feels and u/hat he knou/s, related affective 
(feelings) and cognitive (knoiuledge) outcomes should 
also be identified. This report, hoiyever, mill focus 
on the skill outcomes. 



DEI/ELDPI^EI\1T OF A BEHAl/IORA L OSJECTIUE M ODEL 

Dn the folloiuing pages the skill outcomes previously 
identified have been re-iuritten and described as basic 
observable and measurable behaviors. These behavioral 
statements or objectives describe luhat the student 
should do, to ujhat extent and under u/hat conditions 
to indicate that each outcome sought has been achieved. 
In addition, the desired skills are luritten to relate 
to each of the three environmental education experiences 

1 ) discovery - inquiry 

2) evaluation and problem identification, and "-^^ 

3) problem - solving. 

As a ufhole, the basic behavioral objectives provide a 
model from u;hich test items may be developed. Using the 
basic behavioral objectives for skills as a guide the 
teacher can develop courses, units, independent studies, 
presentations, field trips and any number of educational 
experiences to achieve the identified outcomes. In 
designing these learning experiences, the teacher might 
first choose those skills, feelings and concepts he or 



she u/ishes to develop. For each of these a basic be- 
havioral objective is suggested. Using these as a guide, 
the teacher may then write behavioral objectives luhich 
describe u/hat the student ujill do uihile participating 
in the unit, presentation, field trip, etc. These are 
called process or learning activity objectives since they 
occur uihile the students are in the process of being in- 
volved in the learning experience. Actually, they 
describe uhat the teacher should liik for during class 
activities which indicates that students are progressing 
satisf ac torily • 

A second kind of behavioral objective can also be 
developed from each basic behavioral statement « This 
behavioral objective is used to guide the formal test- 
ing of the skills both before and after the learning 
experience. In this kind of evaluation students might 
be asked to take a p en cil- and- paper test. Such a test 
is particularly suited for evaluating skills and 
knowledge. 

A third kind of behavioral statement can be developed 
from the basic behavioral objective. This is one 
especially related to evaluating feelings. It is called 
an unobtrusi vo evaluation technique because the student 
is not aiusre that he is being tested. It is an advan- 
tage for the evaluator when determining the presence of 
certain feelings that the student is not biased by the 
knowledge that he is being observed by the teacher. 

On the next few pages examples of these evaluative 
techniques are given. These examples relate to 
behavioral objectives developed for a junior high 
school unit on the school environment (see Appendix B 
for description of the unit). Two unit behavioral 
objectives, i*e., learning activity and pencil-and- 
paper, in turn have been drawn from the basic behavioral 
objectives. These describe what a student should do to 
indicate that he possesses the skills. 
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SK ILL BEHAUIDflAL OB JE CTIVES AND OBJECTIl/CS^B ASC D 



SAMPLE TEST ITEMS 



DISCOVERY - INQUIRY SKILLS 



( l]tc:Jr<frteri to be dev/eloped through discovery - inquiry 
1 ei|rn Vng experiences) 



1 . SKILL Ify.RE COGN IZING AND SELECTING TOP ICS TO INVESTIGATE 

Basic Behavioral Ob.jectiv e: The student will more 
completely identify and select topics for study re- 
lated to all the major components of the natural and 
man-made environment • 



Example : Related Process or Learning Activity 

B ehavioral Oh.jecti vg (what the student 
will do during the learning experience) 



The student will identify the major components and 
related topics of the total natural and man-made 
environment of the school site and select one for 
study • 



Example ; Related Formal Evaluation Behavi o ral 
Objective 



The student will, while observing a series of 
slides of a school site, complete a list of broad 
environmental topics and components which should be 
investigated to gain an understanding of the total 
natural and man-made environment • 
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Sample Test Itsm: 



Assume that you uiish to improve the environment of your 
school site. First, you decide to learn as much about 
the total surroundings of your school as you can. This 
mill help you to discover improvement opportunities you 
CPiH uiork on. 



Jhat are the major natural things in our environment? 

As you vieia the slide, check the list belooj care- 
fully to see if it includes all the ma .jor natural 
parts of our total environment* If you feel the 
list is complete, check the space at the top. If 
incomplete, add to the list. 

Maj'or IMatural Parts 



The list belo\u is complete 

Land (soils, rocks, minerals, etc.) 

Energy (sun light) 

Plants 

Animals 



If list is incomplete, add here: 



2. SKILL IN CARRYING OUT AN I Nl/EST I GATI ON 



Basic Behavioral Db.jective ; The student u/ill 
develop more complete plans and drauj- upon an in- 
creasing number of different sources of relevant 
and accurate information in his investigation cf 
the components and characteristics of his total 
environment and man's role in meeting ecological 
and human needs. 
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Example ; Related Process or Learning Activity 



Behavioral Objective 



The student ujill plan the objectives and steps oF 
his investigation and identify and utilize a 
number of sources of information including first- 
hand study on-site. 



example : Related Formal Evaluation Behavioral 
Objective 



The student mill, luhile obstnrvinr; a slide of a 
couiponent of a school site select the most important 
kinds of information to gather and arrange a series 
of investigative steps in a logical order tc carry 
out the gather ing and compi ling of inf orrriation . 



Sample Test Items: 

\ 

You have been asked to gather information on the school 
site ujhich will help identify improvements for the 
movement of people and vehicles. Included are facilities 
for u;all<ijjays , streets and drives and parking areas as 
shoujn in the slide. 



a. Listed belouj are some of the different kinds of In- 
formation you should gather to help you in finding 
improvements ujhich could be made for the movement 
of people and vehicles on the site. 
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Check the five most important kinds of information 
you oiould need. 



Who maintains the facilities? 

Hoti/ long have the facilities been in existence? 
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What kinds of facilities exist? 

What is the condition of the facilities? 

Where are the facilities located? 

-'hat are the effects of the facilities on 
p eople and nature? 

Hou/ are the facilities maintained? 

What are the future needs for movement of 
people and vehicles on the site? 



Number the steps below in the •aiay you uiould go about 
investigating the traffic and pedestrian facilities 
on the school site. 



Complete a detailed map of tho site's trans- 
portation ^nd circulation facilities upon 
Luhich to shouj problem areas. 

Prepare a Luritten report on your findings. 

Intervie'iJ the school maintenance department^ 
personnel to determine houi jjqII the facilities 
are meeting ncjeds and record areas ujhere im- 
provements could be made. 

Study and observe the facilities in operation 
to confirm problems and discover neu areas of 
in:provement . 

Take a lualk around the site to find out, ^ . 
sketch and note the kinds, sizes and locations 
of existing facilities. 



SKILL IN COMPILING INFORMATIGN 



Basic Behavioral Objectiv e; The student uiill, uiith 
an increasing degree of skil 1 , accuracy , and complete- 
ness compile and organize collected infonnation in 
both uiritten and graphic (maps, q: -phs, etc) form. 



Ob iec ti v/e 



The student ojill completely and accurately compile 
information in both u>ritten, and Graphic form. 



Example : Related Formal Evaluation &ehav/ioral 
Ob.jective 



The student u;ill, u;hile observing a series of slides 
of a school site, correct and complete a map of the 
site? shoaling the location, shape, and relative size 
of major components. 



Sample Test Item; 



Here is a sketch map nf yonr 



school. Locate your class- 



room u;i th an X . 



Change any 



of the features luhich are 



not located properly if this 




is needed. 



Add and locate 



the school flagpole on the 



map . 



EVALUATION - PROBLEM IDENTIFICATION SKILLS 



(Written to be developed through Evaluation-problem 
identification learning experiences ) 



(i. SKILL IN DEVELOPING EVALUATIlfE CRITERIA 



B asic Behavioral Ob.iectiv/e ; The student mi 11 in- 
crease in his ability to develop meaningful criteria 
based upon fundamental natural and human needs and 
processes for the purpose of reeking moaning from 
collected data. 



Example ; Related LearninQ Activity Behavioral 
Objective 



The studont ujill develop criteria based upon natural 
and human needs and processes for the purpose of 
judging the degree to uihich selected natural and 
man-made component s meet the identified needs. 



Example : Related Formal Evaluation Behavioral 
Ob feet ivi^ 



The student luill, while observing a slide showing 
an unstable and more stable natural environments, 
select accurate definitions of natural ecosystem 
stability. 

/ 

Sample Test Itemss 



A healthy and lasting natural environment is one u/hich: 
(Circle four statements u/hich are more likely to describe 
a stable environment. ) 

1) contains many different kinds of plants luith 
balanced numbers 

2) contains only a few kinds of plants but each 
kind in large number 



3) has much matter (plant nutrients) :3V/ailable 

4) has little matter (plant nutrients) because 
it has been used 

5) a small amount of the sun's energy is being 
used by plants and animals 

6) a large amount of sunlight is being used but 
it is not being recycled 

7) matter (nutrients) is being recycled and re- 
used 



SKILL IM EVALUATING THE EMI/ 1 RONMCMT AND IDENTIFYING 
OPPORTUNITIES FOR MAINTAINING AND IMPROUING THE 
ENUIRONr^ENT 



,Basic Behaviora] Ob ject ivo : The student uiill 
evaluate data against criteria and identify and 
define existing and potential environmental issues 
and problems in increaoinrj number and complexity. 



Example : Related Learning Activity Behav/ioral 
Objective 



The student u;ill evaluate collected data against 
criteria and identify and define opportunities to 
help prevent environmental abuses, correct exist- 
ing detrimental conditions and alter the environ- 
ment to e/lnan'^fe its function and quality. 



Example: Related Formal evaluation Behavioral 



Objective 



The student will, uihile observing a series of slides 
shouting selected natural and man-made environmental 
features, indicate for each feature shown the most 
important need it doesn't meet by writing its 
number opposite the appropriate response. 



Sample Test Item; 



For each of the next five slides, ahsujer the following 
quBistions. 

To the right is a list of needs which the environ- 
ment should meot. As you view each environmental 
feature or condition shown by a slide, select from 
the list at the right the most important need not, 
being met. Place n^e^rtu^^er t^f the Qced ir> the 
blank jspLac.a''^aF tar t^^ iet-^B^-of the slide. 

Need Which is NOT Needs Which the Environment 
Deinq f^et Should Meet 

A variety of healthy 
trees and plants 

Matter ( sbil nutrients) 
available and not being 
lost 

Man-made things are con- 
venient and efficient to 
use 



Man-made things are 
St a f e _ a n d healthy 



Parts of the environ- 
ment are pleasing - 
enjoyable to look at 



1. 

SLIDE A 



2. 

SLIDE B 



SLIDE C 




SLIDE D 

SLIDE E 

5. 



PROBLEM - SOLVlrJG SKILLS " 

(Written to be developed through problem-solv/ing 
learning experiences) 



6. SKILL IN PROBLEM-GOLUIMG 



Basic Behavioral Ob lective ; The student uiill in- 
crease in his ability to select and define issues 
and problems and ^ficiently, completely and 
successfully thir)C through and help carry out the 
environmental problem-solving processes vuith 
selected issues^^and problems; 

/ * ' 

a. Investigate the issue or problem to becbme 
informed^ 

b. Determi/e alternative solutions and their 
consequences. 

c. Evaluate the consequences of solutions and 
c hoarse appropriate ones • 

/ ■ — . .. . 

-d*- 0^</eiapr §"p^^^^ of action. 

e. /mplement the plan of action. 

fi Evaluate the process and results. 

/ 

Concluded in the above are skills related to critical 
tihinking, change strategy and political efficacy.) 



Examp le : Related Learning Activity Behavioral 
Ob.jec tive 



Jh e„ s t ud en t ,u;_ill__ s ucc e § s,f y 1 ly p. ar t i c ip a t e in t h e 

process of selecting, planning, and carrying out 
an environmental problem-solving activity. 

V 
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Example ; Related Formal Evaluation Behav/ioral 



Ob jectiv/e 



The student vjjill, gi\/en a series of slides and 
descriptiv/e information related to en\iironmental 
problems: 



a. define central issues, 

b. correct, complete, and logically arrange a 
list of probiem-sol\/ing steps, 

c. identify most likely sources of information, 

d. select the best alternative solutions from 
several possibilities described, 

e. select thr most logical rationale for the 
alternative solution chosen, 

f. choose a logical plan of action from several 
described, and 

g. choose the best evaluation proc&dure from 
several described. 



/ 



ERIC 



Sample Test Items: 



This is a marker along a nature trail uihich u^as 
built near a school to give both students and visitors 
an opportunity to u/alk around the site and enjoy it 
as mell as to learn about it. The marker locates 
and describes for the visitor a special area u/here 
certain kinds of tuildlife may live. 



Imagine you are going to help a class build a nature 
trail on the school site as these students are doing. 

QB-lam a 1 is ti ng. of some. . □ f th e .imp or t an t. fch ing s to 

be done. 

Number these in the order U'hich you think they should 
he carried out numbering your first step as one 



Make a map of the locations of different 
things found on the site. 



Study ho'oj the trail is being used and uihat 
people think about it so that if changes 
are needed they can be made. 

Inv/estigate the area uihich 'jjill be used for 
a nature trail. Find out, study, and 
describe what is there. 

Choose the one best route to take after 
considering the problems uihich might occur 
with each one planned. 

Make a plan of houi the trail uiill be built; 
uiho ujill do what, uihen to do it, what is 
needed for equipment , etc . 

Draw several different routes the trail 
might take so the visitor will hav/e an 
enjoyable and educational experience. 



Here is a stunted and diseased tree on the parking 
area and playground of a school. The tree is the 
only one near the school, it provides shade, attracts 
wildlife, and the students .have a great deal of fun 
playing on it. Som::: say'"tKe tree should be removed 
because it is obviously sick arid dying, falling 
dead limbs could be a hazard - *'a sick tree is a 
dangerous tree," it takes time to plow around it in 
winter, and it is in the way for needed parking 
during most of the year. Others say it is not 
dying and it*s health can be restored by breaking 
away the tar from around its base so it can get more 
air and water, its dead limbs can be cut off, a new 
parking area should be found, and the tree should 
be left on the site. 



Check the statement below which you belie^ve to be 
correct. 



The main issue here is finding a parking area. 

The main issue hare is whether the tree is 
going to die or not. 

The main issue here is whether or not theref 
should be a tree in the school yard. 



RESULTS OF AN EVALUATION 



During April and May of 1972, a study u;as condu.cted 
utilizing the methods and techniques outlined in this 
report. Approximately sev/enty-f ive (75) students luere 
involved representing grades six through eight in the 
Freeport, Maine, Junior High School. The students had 
elected to take a tu/o-u/eek course in environmental 
education meeting eighty minutes per day, five days per 
ujeek. The stud en ts u/ere divided into three classes of 
approximately tu/en^ty-f ive each and scheduled according 
to school group divisions for three tujo-week classes 
covering a time span of six ujeeks. 

Using the basic behavioral objectives presented in this 
report as a guide, a tu^o-u/eek unit was developed focus- 
ing on the environment of the school site (see Appendix 
B). Unit behavioral objectives and learning activities 
ujere planned luhich ujould involve the students in class- 
room and firsthand investigations, evaluation-problem 
identification and problem solving^ These three kinds 
of learning experiences represented the process of 
environmental education or independent variable. The 
unit behavioral objectives, in addition, provided 
guidelines for observations of the students uihile 
engaged in the process. 

Follou/ing the development of the teaching unit, behavioral 
objectives were luritten for the formal pencil-and-p-aper 
test. These tuere also drau/n from the basic behavioral 
objectives. Using the formal evaluation behavioral 
objectives as a guide, test items luere then devised for 
the pencil-and-paper instrujnent. Since all behavioral 
objectivyes follouied Mager's suggestions that they state 
uihat the students u/ould be expected to do as mell as the 
extent and under uihat conditions, the development of 
test items from the objectives was facilitated. During 
this part of the design process, slides u;ere selected 
to accompany the questions. Several hundred ujere revieujed. 
The slides served tujo purposes : (l) for some questions 
these slides provided a visual image about u/hich students 
ujere asked to react and (2) for other questions the slides 
served merely as stimuli for the students concerning the 
topic of the question. 

Folloujing the development of the first draft of the 
instrument it ujas pretested u/ith tiuenty-five students 
participating in the first tujo-iueek unit. Also during 
the tuio-iueek time period the unit luas refined. 
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Upon completion of the pretest of the formal instru- 
ment's first draft, the test ujas evaluated and revised 
to increase its validity, sensitivity, and timo^ 
appropriateness. 

Prior to the administration of the final version of the 
instrument, the names of students participating in the 
experimental group uiere procured. This group ujas the 
second class of tu;enty-five students receiving the unit 
during the middle tu/o lueeks of the six-u^eek time span. 
Each student in the experimental group was then assigned 
a number from one to tuienty-^f i ve • Using a list of 
random numbers, thirteen students luere randomly selected 
to receive the formal pretest. All were to receive the 
formal post-test. 

At the same time, the names of students ujho u*ere to 
receive the unit during the last tujo lueeks were procured. 
These students became the control group during the middle 
tiuo-ujc-3k period. As u;ith the experimental group, thirteen 
students ujere randomly selected to receive the formal 
pretest. This group u;as to receive the pretest at the 
same time as the experimental group. All students of the 
control group were to receive the formal post-test. 

All pretests u;ere administered dtring the first class 
session of the unit. The post-tests luerc administered 
during the last session u;ith the exception of the control 
group. For this group the post-test was administered 
follouiing a u>eekend thren days later during their first 
class session. This u/as convenient in that no special 
scheduling u/as required. 

Folloujing the administration of the formal test instru- 
ment, data u/ere tabulated for pre and post-test results. 

Both descriptive and inductive statistical analyses u^ere 
used. The inductive statistical analysis consisted of 
a series of five t-tests run on the nine sub-tests of 
the instrument. These t^sts uiere tujo-tailed and run at 
the .05 ALPHA level. The tests sought to ansuier the 
follou/ing research questions: 

iVere experimental and control groups equal at the 
beginning of tne tu/o.-a/eek experi/i^ent on the nine 
areas of the instrument? 



After tu;o u/eeks in the progra.':i, di"? the experimental 
Prs-Post-test Group score hi^ihcr on the post-test 
than on the pretest in any of tho nine areas? 



1 . 



2. 
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3. After tujo 'oieeks in the program, ujas the gain made 
by the Experimental Pr e-Post-t est Group greater 
than the gain made by the Control Pre-Post-test 
Croup in any rF the nine areas? 



4. After tujo lueeks in the program, were the post-test 
results of the combined experimental groups (Pre- 
Post-test experimental Group and Post-test Experi- 
mental Group) greater than the post-test results of 
the combined control groups ( Pr e-Post- test Control 
Group and Post-test Control Group) in any of the 
nine areas? 



5. Did taking a pretest affect results on a post-test 
taken tuJo ujeeks later in any of the nine areas? 



Figure 1 is a diagram of the relationship of the questions 
to the research design. 

Cno set of results is of particular interest. Within 
the variable Ability to Act on an Ecological V/alue 
System are three sOb-variables . The first of these. 
Discovery - Inquiry, shoujed no descriptive change betojeen 
pre and post-tests of the Experifnental Group. The 
second, Evaluation - Problem Identification, revealed a 
7.5 mean percent increase luhile the third, Problem 
Solv/inOj shoii/ed a ID. 9 moan percent increase. An inter- 
pretation of this might be based on the fact that the 
first sub-variable is related strongly to traditional 
methods of education uihereas tht^ latter tujo represent 
areas to ujhich students are not normally exposed. 
Therefore, one might expect greater learning to occur 
luith respect to them. See Figure 2. 
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Env/i ronmen t al 



Education Curriculum 



The Dev/elopment of 



Guidelines For Neu; Jersey ^ The Neui Jersey State 
Council for Env/i ronmental Education. 



This is a report on aresearch project carried out by 
the IMeuu Jersey State Council for Env/ironment al Educa- 
tion to dev/elop a curriculum plan for reaching the 
goal^ of dov/eloping an ^nv/ironmentally literate citizenry. 
As a result of this pro^ject, the Council has produced 
a computer based K-12 env/ironmont al education curriculum. 
This program will be the subject of an evaluation 
research program during the coming year to test its 
effects on students and teachers. Follouiing are 

excerpts reproduced from the Curriculum Guidelines: A 

Working Paper published by the Council on Jan. 12, 1972. 



* ♦ * 



CRITERIA AND ASSUMPTIONS 



Criteria and assumptions have been made explicit uihen 
recognized and identified. These serv/e to prov/ide a 

dealing uiith curriculum construc- 
Uiorking part of a rational e that 

made in dev/elop- 
a better understand- 
that uihich is 
enable continued 
future improv/Qment by making process, as u/ell as product, 
av/ailable for analysis and refinement. 



consistent basis for 
tion. They become a 
explains choices and 
ing this curriculum, 
ing and basis 
accomplished. 



decisions to be 
The reader has 
for critical rev/ieu/ of 
Hopefully, these u/ill 



Some of the criteria floiued from the nature of the 
project, as approv/ed by State and Federal agencies^ 
Others flouied from the goal of the Council. Still 
others have been based upon professional knouiledge 
experience. 



and 



For ease of reference, the 
been listed separately. 

A. Assumptions 



assumptions and criteria have 



It has been assumed that: 

1. a model environmental education curriculum pro- 
duced for the State of Weu/ Jersey can facilitate 
local decisions about curriculum development, 
adoption and implementation; 

2. a useful curriculum uiill receive acceptance by 
local districts and schools; 
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3. there is a limited number of variables that can 
be included because of cost/time factors and the 
choices made are to reflect consideration of 
those factors; 

4. env/i ronmental education is important enough to 
receivye a place in curriculum, iq fact is 
critical to the State citizenry;, 

^,5. environmental education u/ill result in an 
i/np roved environment; 

6. environmental education can be financially 

supported by the educational organization of 
IMeu/ Jersey. 



Criteria 

The follouiing criteria have been established: 

The curriculum must \ye developed to serve the 
schofil population KWI 2 of New Jersey, in a 
- flexible u/ay to fac^itate achievement of 
local educatiofial go als. 

2. Cost to individual users of the curriculum must 
be kept to a minimum for achieving an environ- 
mentally literate citizenry. 

3. There must be provision ;uithin the c;icJrriculum 
for a diversity of appro achG?s to teaching , 
learning and environment* 

4. There must be provision for inclusion of up- 
to-date environmental information. 

5. The use of the curriculunr must require minimum 
outputs of time, energy and skills on the p^rt 
oftheconsumer. ' 

6. The curriculum must contribute to one's knoiuledge 
of, concern for and decision-making ability 
relative to the environment , in particular to 
that of Neuj Jersey. 

7. Individual parts of the curriculum must be 
capable of being revised, replaced and improved 
u'ithout having, to build an entire "neu/^' 
curriculum* 

8. A feedback mechanism must be included as a means 
to monitor and improve the curriculum. 

9. Materials to be included in the curriculum luill be 
chosen ori the basis of selected avail able edu- 
cational theories and practices. 

10. Materials included must contribute to achievement 
of curricLflum objectives. 



\ 

DCl/ELOPflEWT OF A CONCEPTUAL MODEL OF CURRICULUM 
INTRODUCTION TO THE MODEL 



The New Jersey State Council for Env/ironment al Educa- 
tion, under an E.S^E.A., Title III> section ilumber 306 
grant , entit led Impl ementation of State of Nctu; Jersey 
Master Plan for Env/ironmental Education , ha^ commi 1 1 ed 
itself to the construction of a curriculum fo\r state 
use in developing env/ironmentally literate citizens. 
The major thrust of this effort is directed initially 
to K-12 students. 

Since IMeu; Jersey does not hav/e a state determined 
curriculum ufhich prescribes in specific terms li/hat must 
be embraced. Curriculum is decided at the local^l lev/ el, 
and much of this decision rest s uyith the teachers and 
other professional staff. The need to provide a cur- 
ricular structure that facilitates local decisi(J)ns is 
apparent. Individual teachers must be able to have a 
selection or prescription available in environmental 
education that is economical of time, effort and, money 
and that has the highest quality choices included. 

nature and size of the target population demands 
use of the latest technology in order to copy wi\th 
the many variables at hand. For this reason a decision 
to utilize a computer based program has been considered 
and efforts to determine cost/feasibility factors are 
simultaneously occurring with development of the 
curriculum. \ 

Another factor affecting the need for flexibility in 
curriculum choices is the fluid/ state of environmental 
education^ and indeed the dynamic state of the 
environment itself. 

Therefore, the following model u/as designed. The model 
consists nf several parts, to be developed sequentially 
These include field, input, and evaluation. Together, 
these provide the basic fr?3meujork of the curriculum. 



^ . t ■■ \ ■ ' ■ 



' ' . ' section a . / \ . 

PART-^ OF THE ^Da ' 
Part'] - Field ' - 

:!' ■ ':• ■ ■ ■ ■ /■ . . . ■ ' ' 

A ciase ^xajninaticn sp4 e.^tpljmatlcsn of ths varlo'.v5 parts of the ' 
.begins with _f;hn;'. p^^rt lah^jjled "field" (Dl^^gram 1) . Mete thct the field. ' 
1s divided, into ft nuirixar of ctagfjs, e«sh con-si sliing of ft clu-rier of bssic : 

■ ■ - ■ ■ . '- . - I . ' ■■ ■. , - 

miniiiial nc-cessary Te^nilhg behaviors 1n the "areas of kn*w1«dgs .{cognU>ve 

(Jontain), dsclslon-maklng and ..the affective domln that contHbui© to the ' '. 

developnienfc of envl-mis^ntaHy literate citizens. These objpctlws o^ft&.X 

■ ■■ * ■ ^- ■■ .,„■ ■ ■■ ■ ■ ■ ■ / ■ ■ ■ ■ ■ ■ " ' 

to be. develoipef? or 6e?cctQd based - upon tha bsist knowledge '&vdiUb1c.<f6^ the / 

. - ■ ■ - '• ■ ■ ■ 

.educational profession to date.. .■ Hxperjfts" frofj} vaH.ous.f1alds^::/-«i'*j8U «$ 

related research end theoretical work on learning j, t;sftcivi?ig «nd environ^ 
■■ ■: -. ■ ' ■ ' . . ■ .y ' . ^ / . y'. ■ ,.;/';. 

HKhtal education will be used, to hslp dstenmine tliese objectives. In addl- 

■■ - ■ ■■ ■ ■ ■ : I' ' ' .■ ■ • ■ ' ■ . '- / ■ ■■ ■ ' . 

tlon evaluation of the prc3-."ar!i wIlV provide an empi Heal base for continuing, 

•rnodifylng, adding or ellmtnating-^objective!? as resTltii' defnand^^ 

; By the' neture of the New Jersey 5tat.e_Cou:ic1 1 ,for Envl ronrdsntal . Educa-- 

tion grant.VthlS; cVrricuTutTt Is being jcrt-ated Initially for a tarsst stw!ent 

population mglr.g fifSpf^fe^ thrcugh ^rdue twelVf^ Therefore* the 

flnal nj^er of sfilectod win milect the rhar^ct^Hstics of this. 

popuUtibn, . - ^ • ' / 

Each stage has a core of basic behavicrsl objectives that as sttsted pt^- 
viously, refle<:t- minimal .«ficer.3airy leamlrrgs. If the pcf^ulfttlan of Haw 
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. Jo'-'U'v l):^ to ho iii\\f: Dno. wtUiny to support. -21 curncu! wn t\iot od:1*"*vr-':. 
these minifra] necessary learnings ,«/th^;ri, they mu?: t be capable of beino 
achieved by a minimal output of tlffie^ ■ enorxjy and ^zsource^. This point, 
is critical throjughaut the nodel . 

In addition to the. core of each stage^ there v/Hl ba associated 
objectives {Diagram 1, section b) built 1n that viill be related and appro-. 

. priatD fdr thor>e Interested in and cap.=5b]e of suoporting 5. range of learn- 
ings thc>t^ wculd'invoi ve maximurri titne and resources* Therefore^ there will 
be numer^W chou^s av^^tUble to the' public, based upon their alues, atti- 
tudes* l-i^erest/s and resources. 
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(d) Inner circle consUts 
of c ore of bas »c ob-^ 

(b) Add tio'-Jril ^S'^Cj^Jdted 



to he rl'^t/^ --i^in^r) 



?art 2 - Input 



' The part libelled "Input" rrefers to a systematic prograuraning of ^all- 
able materials from the areas of the aff/ictlvo dotralnj tiie coBrAtU^i dookiln 
restricted to environmental ssjpects , ' and ' <leci §1 Off-Making • da vet op^nt ' .'fOfa- 
gram EacTi p'1tc-3. of tJiis pro gram will be selected for 1f>cltj^1on If It ' 
represents ths ni&st suitable in its area and 1s -judged capabl/ of contri-- 
buting to the' accc^pl ?s^(^1ent of the objactl veSv 



.{■■ 



INPUT 




>9n1 tive 

Sn^ciln ; ■- 

^^eclrvi on- 
making / 
Oeveloprfi^nt 

Affective 

\ 



Cognitive 
Domain 



Decision-' 
_ma^(ing 
Diive1opn>2nt 

Aff£!cti Vfi^ 



Cognitive 
Domain 



Dficision- 
^mAking 
"Devolopjnent 

Affective 



r "BEST CO?^ A)IAILHBl£ 

■ . Relatlonshijy o/ J^^fi^Si to Input' ^ 

These two areas, field and Input,' t-«prssent objectives and 
materials which bacorne available for use 1n developing an environ.-', 
msntally lUerflte citizen (Diagram 3). Met terlals will be included 
, when these are judged a.-s contributing to the accomplishment of ob- 
/ • jectives contained in a stage within a field. ' 

/OIAGRA.M 3 



-. FIELD mPini 




■ 4 • .'-.pi' 

■ .. ■ ■ ..■ ^' ■ ■ , " ■ ■ _ . ' / ' ■ . ■ . 

Part 3 - Evaluation ; " ^ .. 

■ ' ■■ ' . " ■ ■ • ■ ' .. ^ ■ ■ • 

evdluatJop (Of agr^XfTi -4; Initially serves a<> a vltagnostic tool y 

In deteniifnir|g^ "vfhat Sn re\t^t\ou to any stage, Ba^cc! upon thtj . 

...... . . . 

findings of pretesting (Dlagrcrn 4, section s) *- <is wiVl, as ioc^^T 
descriptive d.^t^ provided by the teach^^rt appropriate materials will 
be selected for thi? group f rwr tlie In-put provj^^'vn (01agraiTr4j^ Si?ct:ic^rj b). 
This may r^^i^ge frcn ^lirtpTc bibliographic flotation far locally av^ilablcs > 
roateridlf^ to printouts of materials to tf:e lending of certain materials 
from a sta tc-vddGv county, or cthsr adnifnt^tr^t fve unit source. Co$i 
and efficiency factors wlll.lilsy iTj^portc*nt ro1'f> in making detemlna-. 
tion of how these: t^ill mad5 ^ivailahle. ' , 

■■■ ' ■ ^ ' ' ' : Outcom^is ■ . / ^ : ■■ 

Aftar se1ec'''o?ij inatcirials wltl .be pnt to the teacher accompaMir^c} 
by corrc^spondljig ess^jsnvent'cnateri^isH to rii^asuro. outco^rv^s, ^p-^ 
propria^ ttes. during and fqliov/ing t^jacfiing-learning activities {Dia-, 
gram;4, section c), individual i^nd group assc'.siijnent (Diagram, 4, section d) 
jwin take place* B<ised upon th1*? ass8srinit:nt process,; seve>"'3V 6lt4.n"n5it1vs 
choices b€CQfr»^ ava1U.ble. The;se fricVudeV L ^ 

V : ■ l.;^.r^«cycl1ng to me«t basic objectives as needed; 

Z. judgment that objectives were accompl is)5^ec!» and* a . 
decision to choose another stage or anothGr level 
/' ' ...of the same 'stage is made;, ■' 

■ 3. judgnvsnt th^^t object iv«js^^?r^ accorr»pli shed and a 

■ -) y" ' . ■■ ■ ■- • •. 
\ : decision to stop Is mile. 



.The datti generated by svsli/^tlon will be ussful to the Ifiavner 
'oirsci teaciier' ar.d ^.s .wqI1» provide 1nforw:ition/or: tha success- • 

ttiS progran nvaterials.' Such informaticn wilVbe he-lpfy] to and . 
necessary- for ?r,^prcve,f*-;nt of ,t±e parts of the program. 
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APPENDIX fl 

Brief Description of the 

MAINE ENVIRONMENTAL EDUCATION PROJECT 
Title III, E.5.E.A. 



MAINE ENUIRONMENTAL EDUCATION PROJECT 



The Maine En\/ironmental Education Project v'ieius 
environmental education as a process aimed at producing 
a citizenry that possesses a knou;ledge, motivation > and 
ability to maintain and improve the quality of the total 
environment for all life, and a process for improving the 
quality and effectiveness of educational practices at 
all levels in all disciplines. The project's two goals 
include (1) development of a wide geographic netuiork of 
K-12 locally funded programs u;ith trained coordii icator s j 
(2) an innovative teaching-learning process and related 
activities for classroom and firsthand coffimunity total 
environment studies; (3) a practical evaluation model 
for assessing student outcomes; (4) model organizational 
methods and implementation strategies for total community 
resources, and community people;. (5) graduate, under- 
graduate, and inservice education programs and courses 
uiithin the State University system and courses approved 
by the State Department of Educational ^nd Cultural 
Services. 



Grade level; K-12. Dean B. Bennett, Project Director; 
InfrprmodiatR Scliool, Yarmoofch, Maine 0AO96; Telephone; 
(207) 846-3392. 
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APPENDIX B 

Examp le 
of a 
UNIT OUTLINE 
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Tvv'O-JEEK JUNIOR HIGH SCHOOL EMU I RONMENT AL EDUCATION UNIT 

THE SCHOOL SITE ENUIRONMENT 
PILOT UNIT TESTEU AT FREEPORT, MAINE JUNIOR HIGH SCHOOL 1972 
One 80 Minute '. Period Per Day 

Developed by The Maine Environmental Education Project and 
The negional Environmental F.ducation Program 



ClK 1 



MOM AY : 


UNIT PRlTlGT ■ 


- Formal Penci l-and-Papar Test 






uiith slides 




UNDBTRU5II/E ■ 


- Ci tizen Quest i onna ire and 






School Site Survey 



TUESDAYS PHAGE I: Discouery - Inquiry 

A. Introduction to the Unit 

1. The need for environmental quality 

2. The roles of citizens 



B. Presentation ujith slides 

1 . Natural & man-made components of 
the environment 

2. Natural and human ecosystem concepts 

C. Student development of chalkboard map of 
school site 

1. Map of shape and size of site 

2» Identification of natural and man- 
made features - location, shape, 
size , amount , c ha racteri sties 




'i/EONCSDAY : A. Student discussion and listing of 

important information to gather about 
components 

1. Kind 

2. Location 

3. Size - Shape 
4« Amount 

5. Characteristics 



B-2 



B, Demonstration of equipment and tech- 
niques for envyironmental investigation 

C« Student selection of topics to inv/esti- 
gate 

D, Guidelines for co.npiling and mapping 
information 



THy^SDAY: Student field investigation of natural and 
man-made envi ronment al components 



FRIDAY: A« Student compilation of information, 

ujriting of reports, development of maps 



PHASE II: Evaluation - Problem Identification 

B. Presentation ujith slides 

1. Criteria for evaluating the natural 
environment 

2. Criteria for evaluating the man- 
made environment 



WEEK 2 



MONDAY : 


A. 


Revieu of environmental evaluation 
concepts 




B. 


Introduction ;to unvironment al evaluation 
assignment sheets 




C. 


Student field environmental evaluation of 
the school site 


• 


D. 


Class discussion - identification of 
opportunities for environmental 
improvement 


TLIES;JAY : 


A. 


Introduction to kinds of onvironmental 

problGms 






Student field identification and listing 
of problems for student involvement 



Solving 

the problem -solving 



PHASE III: Problem 

C« Introduction to 
^ process 
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WEDNESDAY; A. Student selection of problems to help 

resolve 

B. Student preparations for problem-solving 

1. Description of the problem (ujhy a 
p roblerri , etc • ) 

2. Listing of alternative solutions 

3. Selection of best solution - reasons, 
etc . 

^. Planning For action 

5. Listing of tools, equipment and 
supp 1 i Gs neadeJ 



TKUi^SDAY: A. Student field problem-solving activities 

B. Re\/ie\'j of pro jec t s 

C. Revieuy of unit phases 



FRIDAY: UMIT POST-TEST (same as pretest) 



